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The problem o f  s i d e r e a l - d a i l y  v a r i a t i o n s  h a s  f o r  a l o n g  

t ime been t h e  o b j e c t  o f  a t t e n t i o n  o f  numerous s c i e n t i s t s  whc 

devo ted  i t  s e v e r a l  dozens  of r e f e r e n c e  works. A r e l a t i v e l y  die?;ai- 

l e d  r ev iew of t h e s e  works has  been made i n  [l, 21, nkere  t h e  d i f -  
f i c u l t i e s  o f  e x p e r i m e n t a l  d e t e r m i n a t i o n  of  s i d e r e a l - d a i l y  v a r i a -  

t i o n s '  amnl i tude  and phase were r e v e a l e d .  

B a s i c a l l y  t h e  expe r imen ta l  d i f  i c u l t y  c o n s i s t s  i n  t h a t  

t h e i r  p e r i o d  d i f f e r s  l i t t l e  f r o n  t h a t  o f  s o l a r - d a i l y  v a r i a t i o n s .  
I-- 

-. - 
The s o l a r - d a i l y  v a r i a t i o n  i s  dependent  upon t h e  ene rgy  

o f  p r imary  cosmic r a d i n t i o n .  Its d i f y e r e n t i a l  spec t rum may be 

r e p r e s e n t e d  ap,roximately i n  t h e  form : 

where 6 , 6 ;  Lev. 

F o r  t h e  e x t r a - g a l a c t i c  cosmic r a y  flux t h e  s i d e r e a l - f i a i l y  v a r i a -  

t i o n  does n o t  desend on e n e r . y  and is e q u a l  t o  0.3;; E3]. 
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I n  t h i s  c a s e ,  t h e  e x y e s s i o n  for t h e  pr iz ia ry  r a d i a t i o n  spec t rum 

c r e a t i n g  t h e  s i d e r e a l - d a i l y  v a r i a . t i o n  h a s  t h e  form : 

-- - const .I 

The s i d e r e a l - d a i l y  v a r i a t i o n  r e l a t e d  t o  cosmic r a y s  o f  - - .-_ - -  

g a l a c t i c  o r i g i n  must depend on cosmic r s y  ene rgy  ( t h i s  is t h e  

inore p robab le  c a s e ) ,  a n C  i t s  ampl i tude  n u s t  i n c r e a s e  as t h e  ene r -  

gy r i s e s  [47 : 

- 

ULqCr-r 
- *  

/ 

I e.@ =: .,b , 1 
D (e) 

where b > 0. T h e r e l o r e ,  t h e  ampl i tude  o f  s o l a r - d a i l y  v a - r i a t i o n  drops 

as t h e  energy  i n c r e a s e s ,  whi le  tnat o f  t h e  s i d e r e a l - d a i l y  v a r i a -  

t i o n  i n c r e a s e s  and i s  independent  from ene rgy .  
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That  i s  why t h e  ez t ra -a tmosi3her ic  s o l a r - d a i l y  v a r i a t i o n  
_- - 

may be reduced  t o  a s u f l i c i e n t l y  s m a l l  v a l u e  for s u l f i c i e n t l y  

g r e a t  cosmic r a y  e n e r g i e s .  The s i d e r e a l - d a i l y  v 2 r i a t i o n  was n o t  

s e a r c h e d  for at  random i n  high-energy p a r t i c l e s ,  p a r t i c u l a r l y  

i n  showers ,  i:.hose energy  i s  o f  t h e  orcier o f  d4- 1G8 eVL:-lO]. 

? u t  even  at s u c h  h i y h  e L i e r g i e s  i t  i s  c-u i te  d i l - i c u l t  t o  i d e n t i f y  

r e l i a b l y  t h e  s i d e r e a l - d a i l y  v z r i a t i o n ,  f o r  t h e r e  remains  t h e  solar- 
d a i l y  v a r i E t i o n  o f  atrnosiJheric oriL;in, vrhose ampl i tude  ane  phase  

v a r y  i n  t h e  c o u r s e  o f  t'ie y e a r ,  w i c h  d i s a l l o v i s  t h e  a a n l i c a t i o n  

o f  t h e  Thompson method [ll]. The accou ; - t i ng  o f  12eteorolo,gic?l  

e f f e c t s  f o r  cosmic rag showers  is a t  p r e r e n t  cjuitc d i f , i c u l t ,  

- 

IIoxever t h i s  d i f f i c x l t y  nay be e z s i l y  b:r-i3asEed i f  one 
ai, - .- 1123 z n e t : ~ ~ &  ~ 2 & - l ~ i -  to t:iat of  C i - o s s C G  t a l t ~ ~ w p ~ ~  by 

E l l i o t  and a o l b e a r  El2-j. To do t h a t  i t  i s  n e c e s s a r y  t o  r e w i s t e r  

s i m u l t a n e o u s l y  t h e  o b l i q u e  showers  a t  a p o i n t  o f  45' geograph ic  ( N )  

l a t i t u d e ,  o r i y i n a t i n g  from t h e  s o u t h e r l y  a L I C  n o r t h e r l y  d i r e c t i o n s  

a t  a 45' a n g l e  t o  t h e  v e r t i c a l .  Then t l ie  o b l i c u e  shot ie rs  o r i g i n a -  

t i n g  f ror ;  t h e  n o r t h  ??ill b r i n g  i n f o r r i a t i o n  from a s p e c i f i c a l l y  

f i x e d  p o r t i o n  o f  t h e  Galaxy as t h e  ; ;a r th  r o t a t e s ,  i , h i l e  t h e  f re -  

--..-.>-- 



quency o f  shorjers  o r i L i n e t i n F  f r o a  t h e  s o u t h  n i l1  rexf lec t  t h e  

r a d i a t i o n  a n i s o t r o y y  i n  t h e  Galaxy p l a n e .  ';'he a tmosphe r i c  solar- 

daily v a r i a t i o n  n i l 1  be i l c n t i c d  f o r  t h e s e  s h o i . e r s ,  v i i i l e  t h e  

s i d e r e a l - d z i l y  v a r i a t i o n  n i l 1  be s i s n i f i c a n t l y  d i f f e r e n t ,  s i n c e  

f o r  t h e  oblii ,ue showers  o r i ( ; i na t lng  i n  t h e  n o r t h  t h e  s i d e r e a l -  

d a i l y  v a r i a t i m  must be a b s e n t .  Then, t h e  d i f f e r e n c e  sou th -nor th  

T i i l l  p r o v i d e  t h e  p-ozler va lue  o f  t h e  s i d e r e a l - d a i l y  v a r i z t i o n .  

The o b l i q u e  s h o x e r s  may be r e g i s t e r e d  by t h e  method of de layed  

c o i n c i 6 e n c c s ,  b u t  t h i s  l a g  c o n s t i t u t e s  a q u a n t i t y  o f  t h e  o r d e r  

of 1 0 w 6 s e c .  

. . i t h  t h e  use o f  spark c o u n t e r s ,  p a r t i c u l a r l y  o f  p l e s t i c  

s c i n t i l l a t o r s ,  vrhase d e - e x c i t a t i o n  t i m e  i s  o f  t h e  o r d e r  o f  10-9 
s e c o n d s ,  t h e  r e ; i s t r a t i o n  of obl ic&ue s h o n e r s  became a r e a l i t y .  

T h e r e f o r e ,  t h e  new t echn ique  of  c0Si.A.c ray r e g i s t r a t i o n  - 
at sea  l e v e l  w i th  t h e  a i d  of p l a s t i c  s c i n t i l l a t o r s  provide;  t h e  

p o s L i b i l i t y  o f  a r e l i a b l e  -. r e g i s t r a t i o n  of  t h e  s i d e r e a l - d a i l y  

v a r i a t i o n  o f  broad atmospheric showers. This will cont r ibu te  substan- 

t i a l l y  t o  t h e  solution of t h e  ques t ion  of t h e  o r i g i n  of cosmic rays .  

- - -- __ -__ -. 
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I n  c o n c l u s i o n ,  I expres s  my gr;,titucle t o  0. I. I n o z e s t s e v a  

and i J .  S. Raminer f o r  t h e  d i s c u s s i o n  o f  t h e  q u e z t i o n  r a i s e d .  

I Z M I R A N * )  E n t e r e d  on 23 Jan.1962 

T r a n s l a t e d  by ANDRE L .  BRICH-4iTT 

f o r  t h e  

i.T_LTIOIi,J; iZ1.:2OiJAUTICS A K J  AF,CE A D P ; I N I S T H A T I O N  

* )  I n s t i t u t e  0; l e r r e s t r i a l  ; :agnetism, o f  tile ionosphe re  and of  
Radiowave P r o p a g a t i o n  of  t h e  USSR Academy of  S c i e n c e s  . 
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